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Abstract 
The paper tries to delve into the causal relationship between trade and growth in India, with particular emphasis on 
the effect of introduction of various trade agreements on this relationship. A lot has been discussed about the impact 
(good or bad) of RTAs, PTAs and FTAs on an economy. The author has tried to check whether there has been any 
causal relationship between trade and growth in India in general and whether any change (positive or negative) was 
brought about by the implementation of the agreements. It is found here that, before India became a part of the trade 
agreements, exports led to growth but growth didn’t lead to export formation. However, with the advent of the trade 
agreements, the relationship was seen to be swapped, the causation running in the opposite direction and the relation 
seemed to be strengthened. Also, it is seen that in the pre trade agreements regime, though exports caused growth, the 
effect on growth was insignificant; whereas in the post agreements regime GDP caused exports and the relationship 
is statistically significant and negative (rise in GDP led to fall in exports). 
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1. Introduction 
The causal relationship between exports and growth in an economy has been widely studied by economists all over 
the globe, for various countries. These studies have provided different answers to the question of whether export and 
growth have any causal relation in either direction. While certain studies have supported the export led growth (ELG) 
hypothesis, others have found no significant relationship between the two, while yet others have found a dual 
relationship between exports and growth, i.e. export led growth as well as growth led export. Even in relation to the 
India there have been a large number of studies conducted on the ELG hypothesis with no consistent result across 
them.  
On the other hand there hasn’t been much empirical testing done in relation to the effect of regional integration 
through RTAs and FTAs on the causal relationship between exports and GDP. This seems a hitherto unexplored area 
and hence the author felt the need to delve further into this topic. 
 
2. Literature Review 
General Literature on Export-GDP Causality: 
 
Researches which have tried to study the relationship between the exports of a country and its growth can be broadly 
divided into two categories- the first consist of mostly the earlier studies which were carried out using cross-sectional 
data and analysing the data using either Spearman rank correlations or the method of ordinary least squares (OLS) 
and the second consisted of treating data in the form of time series and running Granger causality tests and 
cointegration analysis.  
 
The former studies which utilised spearman rank correlations included the likes of Emery (1967), Syron and Walsh 
(1968), Kravis (1970), Michaely (1977) and Bhagwati (1978). While those using OLS consisted of Balassa (1978), 
Tyler (1981), Feder (1982), Kavoussi (1984), Ram (1985), Heitger (1987),  Moschos (1989), Fosu (1990), Colombatto 
(1990) and Lussier (1993). All these studies which were cross-sectional in nature found strong evidence in support of 
an exports-GDP relationship except for Colombatto (1990). However, these studies were criticised on the basis of 
their methodology and use of cross sectional data, particularly the grouping of countries depending on their level of 
development. This was because such a grouping took it for granted that countries which had the same level of 
development would also share in their level of technical knowledge, the technology utilised for production processes 
and their economic set up. This isn’t always the case though and hence the results obtained from these studies were 
questionable at best. As put so succinctly by Shirazi and Abdul Manap, “Export and economic growth is a long run 
phenomenon that cannot be fully captured by cross-sectional analysis.” † 
 
In order to overcome the shortcomings of the cross sectional studies, a new methodology was introduced, i.e. the 
Granger causality test. Studies were now mostly done using time series analysis. These studies failed to answer the 
question of whether there exists a relationship between trade, particularly exports and growth in GDP. These studies 
threw up varying results and in most cases failed to establish any kind of causal relationship between exports and 
growth. For example, Jung and Marshall (1985) based their study on 37 countries and out of these failed to find 
evidence of ELG in 33 of these countries. Darrat (1987) found evidence of ELG in only one out of the four countries 
that he studied. Similarly, 15 out of a total of 32 countries studied by Xu (1996) showed no evidence whatsoever of 
any causality between exports and GDP growth. Shirazi and Abdul Manap (2005) studied the relationship between 
exports, imports and real output for five countries of South Asia and found no causality between exports and growth 
in output for two countries, while there was at least a one way causality between these variables for the remaining 
 
 
† Shirazi, Nasim Shah and Turkhan Ali Abdul Manap. 2005. “Export-Led Growth Hypothesis: Further Econometric Evidence from South Asia”. 
The Developing Economies, XLIII-4. 
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three. Most successful was a study by Chow (1987) which found evidence of a strong and robust two way feedback 
channel between exports and growth in all eight of the countries that were considered in the study. However, in most 
studies there were mixed results and there has been much ongoing debate about whether ELG is valid under all 
situations. For India in particular also there have been different results which have been thrown up by different studies. 
More on this will be discussed in the next section but what is important is to understand that these variations are caused 
due to a number of factors such as differences in economic conditions of the countries considered, differences in time 
periods, different treatments of the data pre analysis, etc. This isn’t a blemish on the time-series method of analysis 
using the Granger technique but is in fact a testament to its strength in taking into consideration many more aspects 
and their complex interactions than the cross-sectional analysis allows for. Hence, even though it throws up 
inconclusive results, especially in comparison with those of the cross-sectional analysis, there is no doubt that a time 
series analysis using Granger technique of causality testing is a much more robust and difficult to criticise 
methodology. 
 
Specific Literature on Export-GDP Causality in Indian Context: 
 
The results for causality analysis between exports and GDP has been as varied in the case of India as it has been in 
most countries. There has been no dearth of studies on the matter but these have failed to reach a consensus and give 
definite evidence for or against the notion of existence of a causality relationship between exports and GDP growth. 
The authors have restricted the researches considered for literature review here to those which have used similar 
methodologies to theirs for greater consistency.  
 
One of the first studies related to India was Jung and Marshall’s 1985 study entitled Exports, Growth and Causality 
in Developing Countries in which India was one of the 37 countries taken under consideration. India was found to 
have insignificant level of causality relationship between export growth and income growth. Dodaro (1993) also came 
up with similar results for India which showed a lack of evidence for ELG hypothesis in India. 
 
Mallick (1996) used Engle-Granger cointegration techniques and established a causality relationship between income 
growth and exports for India considering data from 1950-1992. This pointed to a growth led exports relationship but 
found no evidence for the exports led growth hypothesis. 
 
This was followed by Marjit and Raychuri (1997) which studied the relationship between Exports and GDP and the 
effect of introduction of various trade policies on it. They considered data for the time period 1951-1994 and also 
found a causal relationship running from GDP to export growth, i.e. growth led to exports, but not in the opposite 
direction much like Mallick (1996). The point to be noted here is the similarity in the time periods that they considered. 
 
Ghatak and Price (1997) considered the period of 1960-1992 and ran cointegration and Granger causality tests on 
exports, imports and GDP netted for exports. It found that growth in this GDP causes a growth in aggregate exports. 
It also found that in a limited manner exports are also causing growth in GDP. However they found no causality in 
relation to imports and GDP. Ghatak and Price (1997) reached a slightly different conclusion from the earlier studies 
and it’s interesting to note that the time period they considered was about ten years lesser. 
 
Next came Dhawan and Biswal (1999) which used a slightly different methodology. Utilizing the vector 
autoregressive model in conjunction with cointegration, they tested the relationship between GDP, exports and the 
terms of trade. They considered the period 1961-1993 and found the existence of a strong long run causality running 
from growth in GDP to export growth and a short run causal relationship flowing from exports to GDP. 
 
Surprisingly, another study in the same year, Asafu-Adjaye and Chakraborty (1999) failed to find any causality 
between exports, real output and imports of India during 1960-1994. 
 
In 2001 again this contradiction was repeated when Anwer and Sampath (2001) found a lack of any indication of 
existence of causality between exports and growth and on the other hand Nidgula (2001) found strong causality 
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between exports and growth and that this was majorly due to manufacturing exports as primary exports had no hand 
in increasing the growth of GDP. 
 
Sharma and Panagiotidis (2005) considered the period from 1971 to 2001 and found a lack of support for the ELG 
hypothesis considering both GDP with exports and GDP without exports. 
 
Shirazi and Abdul Manap (2005) tested the ELG hypothesis in five countries of South Asia, i.e. Sri Lanka, Bangladesh, 
Nepal, Pakistan and India. They found bi-directional causality between exports and GDP in Bangladesh and Nepal, 
unidirectional causality in Pakistan and no causality in the case of India and Sri Lanka. 
 
Kónya and Singh (2008) considered data from 1950-51 to 2003-04 and found that exports and imports caused a growth 
in GDP, both separately and together but growth in GDP was found to not cause an increase in exports and imports. 
In 2009 they took the study further and found that there was a bi-directional causality between manufacturing GDP 
and exports, exports cause increase in agricultural GDP, agricultural GDP in turn causes increase in imports and an 
increase in imports causes an increase in manufacturing GDP.  
 
Narayan Chandra Pradhan (2010) confirmed a short run as well as long run relationship between the total export 
growth and the output growth for India. However he found no reverse causation from GDP growth to export growth. 
The time period he considered for his study was from 1970-71 to 2009-10.  
 
Ray (2011) tested the ELG hypothesis and concluded that there was a two way causality between economic growth 
and export in the long run as well as in the short run. 
 
Devi (2013) also similarly found a two way causality between exports and the GDP of India using Granger test for 
the period 1990-91 to 2011-2012. 
 
Kumari and Malhotra (2014) took data for exports and GDP of India from 1980-81 to 2012-13 and ran tests to check 
the long run as well as short run relationship between exports and economic growth in the form of GDP per capita. 
The Granger causality test run by them threw up evidence that there existed a causality relationship in the direction of 
exports to GDP per capita as well as that of GDP per capita to exports. 
 
As can be seen clearly from a review of the empirical literature considered, there is no consensus and it is still 
debateable as to what level of causality exists between exports and GDP in India and in which direction this 
relationship runs. However what is clearly apparent is that cross-sectional techniques suffer from various drawbacks 
due to which they are best avoided and instead as much as possible causality studies should consider time series 
techniques instead. These techniques though are very sensitive to various factors such as the time periods considered, 
variables and methodology utilised and the exact econometric tool which is used for analysis and hence can lead to 
varying results. However, broadly speaking it has been observed that while the earlier studies in the Indian context 
rejected the ELG hypothesis, later studies, particularly those in the last five years have provided a lot of evidence 
supporting ELG hypothesis and to some extent even the GLE hypothesis. 
3. Methodology and Data 
The data under consideration is India’s annual GDP and Exports from 1980-2013. The log normal values of the 
variables are considered for the analysis. The aim of the author is to look into the causality relations among the above-
mentioned variables, with particular emphasis on the ideas of GDP led exports and export led GDP. The author has 
tried to test for the concepts of GDP led exports and export led GDP in India and check whether the scenario has 
undergone any change due to the introduction of the RTAs and FTAs.  
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To begin with, the data is treated in order to run Granger causality test. The first step is to check for the presence of 
unit roots in all the time series data. Existence of unit roots imply that the time series under consideration is a stochastic 
process and its moments are time variant. It’s mandatory to test for stationarity of the data so that if found to be non-
stationary, it’s necessary to transform the data to stationary form so that the rest of the analysis may be carried out. 
Only then correct results may be reached at which are robust and trustworthy. 
 
The test for unit roots used in this paper is the Augmented Dickey Fuller test. The ADF test checks for presence of 
unit roots with the null hypothesis that unit roots exist, i.e. the data is non-stationary. The level of significance 
considered for all the tests is 5%. Later ANOVA and regression analysis is also carried out. 
 
All of the tests have been conducted using the statistical software R.   
4. Findings 
 
i. All Data 
The author begins with the overall data (1980-2013) and checking for presence of unit roots. The PP tests show that 
there exist unit roots for all the three variables since the p-values in each case is greater than the level of significance. 
We cannot reject the null hypothesis of non-stationarity (table 1).  
Table 1 
Variable p-value Null Hypothesis Conclusion 
Export 0.5555 Non-Stationary Non-Stationary 
GDP 0.7745 Non-Stationary Non-Stationary 
 
The next step is to check for the order of integration for each series. A time series is said to be integrated of order d 
[a I(d)] when it can be made stationary after differencing the series for d times. Knowing the order of integration will 
enable us to difference the series optimally and make it stationary. The non-seasonal order of integration is calculated 
and reported in table 2. 
 
To check order of integration: 
 
Table 2 
Variable Number of differences 
lnExport 2 
lnGDP 3 
*With respect to PP test at 5% level of significance 
The results show that: 
lnExports a I (2) 
lnGDP a I (3) 
 
 
Thus, the second difference of Exports data and third difference of GDP data should be stationary. The series are 
differenced and the unit root tests are run once more. The results show that the p-values are all less than the level of 
significance (5%), showing that the null hypothesis may be rejected (table 3). Hence, these series are indeed stationary 
in nature. 
Test for stationarity with integrated data: 
 
Table 3 
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Variable p-value Null Hypothesis Conclusion 
lnExportsD2 0.02398 Non-Stationary Stationary 
lnGDPD3 0.01551 Non-Stationary Stationary 
 
Test for Cointegration: 
 
Cointegration means that despite being individually non stationary, a linear combination of two or more time series 
can be stationary. Cointegration of two or more time series suggests that there is a long run or equilibrium relationship 
between them (Gujarati & Sangeetha, 2010). 
 
The Johansen approach is followed here to check for cointegration which is based on the trace statistic and maximum 
eigen value test statistic. The two tests were carried out for the series lnGDP (log of GDP) and lnExports (log of 
exports) and the results are presented below: 
 
Table 4 
Test type: Maximal eigenvalue statistic (lambda max), with linear trend in cointegration  
 
 test 10pct 5pct 1pct 
r <= 1 6.82 10.49 12.25 16.26 
r = 0   10.62 16.85 18.96 23.65 
 
Table 5 
Test type: Trace statistic, with linear trend in cointegration 
 test 10pct 5pct 1pct 
r <= 1 6.82 10.49 12.25 16.26 
r = 0   17.44 22.76 25.32 30.45 
 
The results for both the tests show that the test statistic is lower than the critical values at 10%, 5% and 1% level of 
significance. This means that we cannot reject the null hypothesis of no cointegration and conclude that Indian Exports 
and GDP do not exhibit any long run relationship.  
 
Granger causality Test: 
 
Before checking for Granger causality (GC), the order of the test has to be ascertained. The order implies the number 
of lags considered for the test. The GC test necessarily checks whether past values of a particular variable can explain 
another variable over and above what is explained by the variable’s own past values. It’s of utmost importance that 
the lag length chosen for the test is the optimal length. This may be achieved by checking the Information Criteria 
(IC) of various models with different lag lengths. The model with the minimum value of the IC is considered to be the 
optimal model and the corresponding lag length will automatically be considered as the optimal lag length. The 
Bayesian Information Criterion (BIC) is used here. The values of BIC are compared for the models with different lag 
lengths. 
 
It is seen that the minimum value of BIC is given by the model corresponding to two lags. Therefore, chosen lag 
length for the causality test is 2. 
 
Next the GC test is run with order 2. The results are reported below. 
 
Granger causality test: 
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Table 6 
Cause   o GDP Export 
Effect  p   
GDP --- 0.08266(.) 
Export 0.004244 ** --- 
*p-values for GC tests are reported 
 
The results show that the p-values are less than the level of significance for a ten percent level of significance. The 
past values of the causal variable has statistically significant effect on the other variable. Hence, GDP causes Exports 
and in turn Exports cause GDP too. There exists a bidirectional causality (feedback) between GDP and Exports.  
 
Thus, in the overall period under consideration, Exports have been caused by GDP and GDP has been caused by 
Exports. The theory of export led growth does hold good and so does the theory of growth led exports.  
 
The author is particularly interested in checking whether this relationship has been affected by the PTAs and FTAs. 
The notion to check for is as follows: If the causality doesn’t exist in pre trade agreements regime and does exist in 
the post trade agreements regime, then it may be concluded that the reason behind exports causing GDP and GDP 
causing exports is the trade agreements (FTAs and RTAs). However, if the causality is across both the regimes, then 
it may be concluded that the trade agreements had nothing to do with the export-GDP relationship at all. Under such 
a circumstance, regressions may be run to estimate the parameters to check whether the responsiveness between the 
variables have undergone any change due to the introduction of the trade agreements. 
 
ii. Pre Trade Agreements data 
 
The author now turns to the data for pre trade agreements regime (1980-1994). The GC test for this period reveals the 
following result: 
 
Table 7 
Cause   o GDP Export 
Effect  p   
GDP --- 0.07023 . 
Export 0.3441 --- 
*p-values for GC tests are reported 
 
 
The GC test result shows that GDP is caused by exports (at ten percent level of significance) but not vice-versa. The 
feedback that was observed in the case of the overall data is no longer visible.  
Thus, it may be concluded that in the pre trade agreements regime, GDP was caused by exports but exports were not 
caused by GDP. 
iii. Post Trade Agreements data 
The GC test for post trade agreements regime (1995-2013) reveals the following result: 
 
Table 8 
Cause   o GDP Export 
Effect  p   
GDP --- 0.4877 
Export 0.001485 ** --- 
*p-values for GC tests are reported 
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The above table shows that GDP causes exports (since p-value is less than the level of significance) but exports do 
not cause GDP.  
Next, the author checked for responsiveness of GDP to Exports and vice-versa in the pre and post trade agreements 
regime. 
 
iv. Regression in Pre TA regime: 
 
Regressing lnGDP on lnExports in the pre trade agreements regime reveals that the slope coefficient has a negative 
estimate (for every unit rise in lnExports, lnGDP falls by 0.86508 units). Also, the relationship between the two 
variables isn’t statistically significant (p-value is greater than the level of significance) i.e., Exports have insignificant 
negative effect on GDP. The regression of lnExports on lnGDP during the same period reveals negative and 
statistically insignificant estimate for the slope parameter. Thus, GDP has insignificant negative effect on Exports. 
The results are reported in the table 9 and 10 below. 
 
Table 9 
Coefficients:  
 Estimate Std. Error t value Pr(>|t|)   
(Intercept) 0.00943     0.04332    0.218     0.831 
ExportsPre -0.86508     0.64303   -1.345     0.202 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Table 10 
Coefficients:  
 Estimate Std. Error t value Pr(>|t|)  
(Intercept) 0.00593     0.01746    0.340     0.740 
GDPPre -0.14127     0.10501   -1.345     0.202 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
v. Regression in Post TA regime: 
Regressing lnGDP on lnExports in the post trade agreements regime reveals that the slope coefficient has a negative 
estimate (for every unit rise in lnExports, lnGDP falls by 0.661446   units). Also, the relationship between the two 
variables is statistically significant (p-value is lesser than the level of significance) i.e., Exports have significant 
negative effect on GDP. The regression of lnExports on lnGDP during the same period reveals negative and 
statistically significant estimate for the slope parameter. Thus, GDP has significant negative effect on Exports. The 
results are reported in the tables 11 and 12. 
 
 
Table 11 
Coefficients:  
 Estimate Std. Error t value Pr(>|t|)  
(Intercept) -0.002025    0.028184   -0.072   0.94375    
ExportsPost -0.661446    0.161352   -4.099   0.00108 ** 
 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
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Table 12 
 
 
 
 
 
 
 
 
vi. Regression in Overall data: 
 
Regressions run on the overall data reveal that there is negative, statistically significant effect of lnExports on lnGDP 
as well as lnGDP on lnExports.  
 
Table 13 
 
 
 
 
 
 
 
 
 
Table 14 
 
 
 
 
 
 
 
 
 
vii. ANOVA for Export GDP ratio: 
Analysis of Variance is run on Exports-GDP ratio with the year as a dummy variable (pre or post trade agreement 
regime) 
 
                    Df    Sum Sq   Mean Sq     F value    Pr(>F)     
DV              1     0.05461    0.05461   84.75     1.65e-10 *** 
Residuals   32    0.02062     0.00064 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
DV=0 => pre trade agreement regime data; DV=1 => post trade agreement regime data; 
 
 
The result shows that the average Exports - GDP ratio has been statistically significantly different in the pre and post 
trade agreements regimes. This goes on to show that trade openness has undergone change post 1994. 
5. Conclusion 
 
 
Coefficients: 
 
 Estimate Std. Error t value Pr(>|t|)  
(Intercept) -0.003977    0.031460   -0.126   0.90121    
GDPPost    -0.824751    0.201189   -4.099   0.00108 ** 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Coefficients: 
 
 Estimate Std. Error t value Pr(>|t|)   
(Intercept) 0.00300     0.02462    0.122 0.903848     
lnExportsD2 -0.68472     0.18377   -3.726 0.000837 *** 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Coefficients: 
 
 Estimate Std. Error t value Pr(>|t|)   
(Intercept) 0.001361    0.020459    0.067 0.947431     
GDPPost    -0.472795    0.126893   -3.726 0.000837 *** 
     
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
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According to the results of the above section it may be said that though there didn’t seem to be any long run relation 
between the two variables, Exports and GDP have been related in the short run in a two-way causality, affecting each 
other in a negative way (though statistically insignificant). In the pre trade agreements regime, though GDP was caused 
by Exports, the effect was negative and statistically insignificant. On the other hand, in the post trade agreements 
regime, exports was caused by GDP, the relationship was negative and statistically significant. The ANOVA also 
reinforces the fact that introduction of the trade agreements have made a difference in the pattern of relationship 
between exports and GDP in India. Before the advent of trade agreements, exports caused GDP and led to fall in GDP 
(though insignificantly) and post introduction of the agreements, exports was caused by GDP and rise in GDP led to 
fall in exports. Since the variables under scrutiny are lnExports and lnGDP, these rising and falling relations are in 
terms of rates of growth. Even though GDP and Exports may have increased consistently in absolute terms, the rate 
of growth of one has suffered due to rising rate of growth of the other in the two phases under consideration. The 
rising trade deficit in India is a definite corollary of what has been discussed in the paper. A rise in GDP in the post 
agreements era induced more imports than exports, slowing down the growth of exports and fueling trade deficit. It 
may be said at this juncture that the trade agreements led to the swinging of the direction of causality which has taken 
India to a comparatively worse economic state.  
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